PCT 



*0 




(51) mWMWt$tM6 
H04N 7/32 



Al 



(ii) mm'M 



(43) H^^q 



W098/56185 



1998^12^ 100(10.12.98) 



(21) rn^mm^ PCT/JP98/02435 

(22) ffll^tiMBB 1998^6^2 0(02.06.98) 
(30) M&^f— $ 

#ii¥9/144916 1997^6^ 3 0(03.06.97) JP 

(71) tbJUA (*S£I&< l-^rofg^Htco^-c) ' 

0 £§^#r(HITACHI, LTD.)[JP/JP] 

tioi-8010 j&jK^Rmm$mmwi$mT semm 

Tokyo, (JP) 
(72) 

(75) mm/mmx (*B^ov^r^^) 

•^Mtt— g[5(NAKAYA, Yuichiro)[JP/JP] 
T 185-8601 mMSSH^rPm^^S-T i 280#iffi 
ttst^tt SiSM ^^:W^3frt Tokyo, (JP) 
(74) ftSA 

f^fi|P^^(TAKAHASHI, Akio) 
T 103-0025 ^MtP4 I *:li:B*^^#Br~Tg9#8^ 
Sft*»BT^ PKHBRWIT**^ Tokyo, (JP) 



(81) fi§5£B CN, JP, KR, SG, US, BWHWrff (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Title: IMAGE ENCODING AND DECODING METHOD AND DEVICE 



1203 



a— /<A> V. 
*Mf*<n *A 



1208 



(57) Abstract 

A method for simplifying the arithmetic 
operation of the global motion compensation 
and warping prediction in encoding and 
decoding the image signal of motion 
compensation. In a process for synthesizing a 
predicted image (1203) subjected to global 
motion compensation and formed to predict the 
present frame image from a previous frame 
image (1202) by using moving vectors (1205) 
of representative points which are spaced at 
spacial intervals having specific features in an 
image frame, the moving vectors of provisional 
representative points are determined from the 
moving vectors (1206) of the representative 
points by first interpolation/exterpolation 
processes (1207), and then the moving vectors 
(1210) of the pixels are determined from the 
moving vectors (1208) of the provisional 
representative points by second 
interpolation/exterpolation processes (1209). 
Since the division for synthesizing the 
predicted image is substituted by a shift 
calculation with a small number of bits shifted, 

the processing with a computer or an exclusive hardware can be simplified. 



1201 



3 



£tr* 



1206 



1209 



1207 



1205 



SSt* 



fflj Is— uo 



-1204 



Decoded image of previous frame 
Predicted image subjected to global 
compensation 

Moving vectors of corner points of 
image 

Calculate moving vectors of 
representative points. 

calculate moving vectors of provisional 

representative pointB. 

calculate moving images of respective 

pixels. 

synthesize predicted image* by using 
moving vectors. 
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"Differential estimation of the global motion parameters zoom and 
pan", Signal Processing, vol. 16, no. 3, pp. 249-265, Mar. 1989) 
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u g(x, y) = aox + aiy + a 2 

v g(x, y) = a 3 x + ajy + a 5 ■ • • ( 1 ) 

u g(x, y) = b 0 xy + + b 2 y + b 3 t 0 . 

v g (x, y) = b 4 xy + b 5 x + b 6 y + b 7 " KZ) 

0 

ofcj&ic msm^mm^ a o~a 5x«b o~b 7 <Dm&w.&fcm 

* ! ^tl-?n (0, 0), (r, 0) , (0, s) . (r, s) T^Sn 
(fcfc'U ris^IEcDS^) c fm6 (0, 0) , 

(r, o), (o, s ) <om^^^ h)i(D7k¥ ■ mw.f& / 7fz j tn j ?n (u 

f5 a, v a) , (ub, v b) » ( u c, v c) fTZ>£, iC( 1 ) 
u g (x, y) = x + "c__"a y + Ua 

. v g (x,y)=^x + ^y + v a (3) 

tfc&o Z(DZ.tlta 0~a 5 &fci£TZ>ftt)Q\Zu a. v a, u b> v 

b. u c, v c %fc&LThmm<Dmffcfim : m'€£ z> z. l^mm-t^ 0 z. 

20 tl£mU>£olZ. 4m<Dft&& (0,0), (r, 0) , (0, s) , 
( r , s ) <DW)£^2 h;KD7K¥ • ( u a, v a) , ( u b, v 

b) , (uc, vc) , (ud, v d) ?:fflUT^(2) te, 

ug(x. y) = ^ u a + f-u b ) + £ U C + *U d ) 

= u a -u b -u c +u d -u a +u b -u a +Uc ... (4) 

rs 17 r s 3 a 

25 v g (x, y) = v.^*",, xy + -y^ x + ^ y + Va 
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^W^n^) 0 #<J;Ui, Ay ^2 1 Ote, 11. 2 12. 2 13, 

2 1 4 J*;* ft, iin^©fe^^«fi!i(7)/^y^<7)lg*^^4QXtiS. 

d <D «fc -5 tzHlfe * © A y t'^f'J L fz & (C , ft £ ti^^fTT^ t) tl § . 

fr&frnso d^M*. m^m^^mmmm 2 0 3 -ca-zt^^tt^^ 

$nfcfc©i&5. fllAfcf. Ay ^2 1 (Hi, ^$^^2 0 4 

k^lt^s., :nn mzmMomM* M205, 206, 2 

0 7. 2 0 8 ^11^2 11, 2 12, 2 13. 2 14K*ht&LT^ 
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6 0 5 7 2^) IkZfly U-Am^WM&KD&mJi&l 8 - 2 4 9 
JO 6 0 1 -5f ) j&*2&£„ 

20 $tmv)&m$. znz(Dm^mnjj^iz&rt%f&wo)&w&\iy h$k 

<D'}>tz\,*Vi/7.9&m^1Z 2 mSKDisy bmniZWg&Z-Z Z. L\Z& <0 , 

25 mtiz&^T, Qm^ummfimm&n^m&ftR^&aim^^? bji 
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tC#£E IsT ^ZWiMl&ttMlt IT (fc/cL, w = w n/w d, ^Ow n 
5 teilTtefo^SiSu j^Ow d «20>h w SI, w t^lE 

^Ow n<w d) , 4fi©f^^^tC*3^§i!i#^^ hJKC^L, * 

( i , j ) . ( i + P , j ) , ( i , j + q ) . ( i + P , j+q) 
IZ (U j, p, q«M^) ^^^^©Wj^^i? 

hki> AohkttlWi^SS) . rt*o&6S (x+w, y+w) 
liIT§llOi#^^ i#(C, (i, j ) t ( i , 

j+q) [3U3: (i+p, j) ] iZfam-t&i^&OWi&ISr V)MZtt 
LTifrt • KW&fto CchtZ^D, (i. y+w) [Xte (x + 

15 w, j ) ] i;HiffiT£,£<7)ifj#^ h .jk757K-¥ • ^ns^^n^n i 

/ z <Dm$kfe&t2>&.m£LX (fzfzL. zli2»hzf. zfi 
UTte&^S^) 5fcfi6, $ ^KlJg&gS (i+p, j ) [X« ( i , j + q) ] 
<h ( i + p, j + q ) t:_temT&ft§L"£(7)fiij#^ hJHCf LTif ^ ■ 
fl^£fif O Z. t\Z X 0 , mm (i+P, y+w) [Xlt (x+w, j + 

20 q) ] tiitt?> ^9 h;K7)7K¥ • mm^Tf^^n^n i / z 

©Mfg^t^ilt LTjRfefe^tL (i, y+w) [3Ui(x+w, 
j ) ] £ ( i + P . y +w) [Xte (x+w, j + p) ] iC{iMT&± 

iE2i@©i^#^^ h;ni^LT^^i*] -tvw&ft? z\t\z£ g, mm (x 
+w, y+w) iz&wT&mmcDm^i? h )i(D7k^ ■ mmf&ft&^tn 
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fe^iLi. m©?k¥ • mmi&fttfRizm&izw%m^fzmT&&& 
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0, HWiltLTUO, 1/2, 1/4 fct'^tf <=>fts. fflffe© 
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, (x+w, y+w) \ZitLM-?Z>mm<DW)£^t7 h;KD7K¥ • S 
\M.J&ft& m fSLfcfctf) (u (x+w, y+w) , v (x+w, y+w) ) 
tt, w=0Ot|fttKTOi(;Titut^TtS (&i£U x, y, u 
(x, y) , v (x, y) (ill) o 

u(x+w, y+w) = u(x, y) 

= ((0+q-y) ((i+P-x) u 0 + (x-i) u, ) 

+ (y-j) ((i+P-x) u 2 + (x-i) u 3 )) m) // (pqk) ... , p- v 
v(x+w, y+w) = v(x, y) v ' 

= (((j+q-y) ((i+P-x) v 0 +(x-i)v!) 

+ (y-j) ((i+P-x) v 2 + (x-i) v 3 )) m)//(pqk) 

10 

(1) 0 I'ifi^+^fttC^jAtf, 

(2) o^^js^rt-ts^rsitc^Lfejitf, 

20 (4) «l$f& 0 5 3I3ftt5#|nK lE^Jg'&fiO icjfi-^tts 
#&^<0#faa ? &ffcbft^fcaeK ie ft f ij ^ & >& m ^ 9t it t j- 5a s « o * 

25 Slt^tS. 
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u(x+w, y+w) = u(x, y) 

= (Lpqk + ((j+q-y) ((i+p-x) u 0 + (x-i) Ul ) 

+ (y-j) ((i+P-x) u 2 + (x-i) u 3 )) m + ((pqk)#2)) 
#(pqk)-L 

v(x+w, y+w) = v(x, y) 

= (Mpqk + ((j+q-y) ((i+p-x) v 0 + (x-i) vj) 

+ (y-j) (O+P-x) v 2 + (x-i) v 3 )) m + ((pqk)#2)) 
# (pqk) -M 

qk#2) omit* i%&mm&M%m*&mziiie>&tejts£>\zm^*>ti 
mmzmmk-rz z\ £\ttn&&mmm<D&mznffi-? zw* z. c:t 

15 P, q, kS^nfn20o, j8, hkl(a, 0 . hktttfl^^ 

It^TfS. S etCm^r 2 Oh m iittltt' (h mfitTH&liS 
h m<a + £ + h k) , 5£ (6) fcL 



u(x+w, y+w) = u(x, y) 

= ((2L+l)«(a+p+h k -h m -l) 

+ 0+q-y) ((i+p-x) u 0 + (x-i) Ul ) 

+ (y-j) ((i+P-x) u 2 + (x-i) u 3 )) 
» (u+p+hk-hj - L 
v(x+w, y+w) = v(x, y) 
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= ((2M+l)«(a+p+h k -h m -l) 

+ 0+q-y) ((i+P' x ) v 0 + ( x "0 Yi ) 
+ (y-j) ((i+P-x) v 2 + (x-i) v 3 )J 
» (a+P+h k -h m ) - M 

tm&%k7LZ> Z hrfT'g ( r x «aj tex£a My btZlZis7 h LTT 
5 &a My b\ZO &AtlZ>, r x » a J \t x £ a £ y b £ (C y7 h Ll± 

mwtmmw<DtpmT:$>z> t-?z>) . hznz> My vwl* a + & + 

w&OTlZfcMt&lZlt. w = wn/wd0j|8l:lfc«tlJ, ^ (5) 
u(x+w, y+w) = u(x+^, y+^d) 

w n w n 

= (((w d j+w d q-w d y-w„) ((w d i+w d p-w d x-w n ) u 0 

+ (w d x+w n -w d i)ui) 
+ (w^+Wn-Wdj) ((w d i+w d p-w d x-w„) u 2 

+ (wdX+w n -w d i}u 3 ))m) 

//(w d 2 pqk) 

15 v(x+w, y+w) = v(x+^, y+^d) (8) 

= (((wcd+Wtfl-Wdy-Wn) ((w d i+w d p-w (! x-w n ) v 0 

+ (w d x+w n -w d i)v 1 ) 
+ (Wtjy+Wn-w^) ((w d i+w d p-w d x-w n ) v 2 

+ (w d x+w„-w d i) v 3 )) m) 

//(w^pqk) 

20 

Z\<Dt£* w d tit 2 (Dh w m~t:fo 0 , A^h wlJltli^UlST* 
§ ttntt", (p-q-k-wd-wd) fCcfc-Sl&^te a+fJ + hk+2 
hwf7f©y7h £ & D > w = 0 <Z)il£ £ p5]f$ \zUn & is 7 b 
^(Cg^f 5 C1<?:;&«pJ it(7) h m 

25 <a + 0 + hk+2hwt*nH #^<Diaq;££mTi!l<5 <hlz: 

<koTy7 h $ ft -5 If h $C £ a + 0 + h k + 2 h w - h m My h(:i 



WO 98/56185 



PCT/JP98/02435 



mmrit. ^^^^mmtta^^. v/*o<Dm&\z-z>\,*Tmpt&n5. 

w= O (Dm&<DmW$£3k$:$:bbZ>fzt&\Zte. wn=0, w d= 1 , hw 

mmMh&MMT?mv?u—rt)i,m&mM = f' m\ m ft £ f# t z « , 

10 H-r&^&fcfe&o dcD^r^t'igu, ^TtctftWTS. 

Btf&<Z>PPI©4<B0>;£ (-c, -c) , (r-c, -c) , (-c, s 
- c ) , (r-c, s-c) ©fb#^£ b)\stf 1 /nSlgtfg^fflW^ii 
tlStLT (nttlE^SIS:, c=c n/ c d, ;^Oc n te^Ttefc l>gg 
IS, J&^c d «IE<7)1I2&, frOc n<c d) , dtl<=>(D7K¥ • SiSfife^ 

15 £ nfgLfc (u 00, v 00) , (u 01, v 01) , (u 02, v 02) , (u 
03, v 03) tfitfu — rt)],$h&rt7* — 9 t Lieisns c« 

fefltLTliO, 1/2, 1/4 fc^J^tf ens. C©i#, ^ (i, j) , 
( i + p , j ) , ( i , j + q ) , ( i + p, j + q ) ^-n^n(7)K)# 
20 ^ h;KD7K¥ • iil^^ kf&Lfcfc^T^S (u 0, v o) , (ul, 
vl), ( u 2, v 2) , ( u 3, v 3) 



25 



u 0 = u'(i, j) 
vo = V (i, j) 
ui = u'(i+p, j) 
vi = v'(i+p, j) 
u 2 = u'(i, j+q) 
V2 = V(i, j+q) 
u 3 = u'(i+p, j+q) 
v 3 = v' (i+p, j+q) 
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tfem-fZ* fzfzL. iT (x, y) , v' (x, y) te. :£(5)£^ 
5 ibt, 

iT (x, y) = (((c d s-c n -Cdy) ((cdr-c n -c d x) u 0 o + (cdX+c„) u 0 i) 
+ (Cdy+C n ) ((CdT-Cn-CdX) U 0 2 + (CdX+C„) u 0 3)) k) 

///(c^rsn) ... d o) 

v' (x, y) = (((c d s-c n -Cdy) ((c d r-c n -c d x) v 00 + (c d x+c„) v 0 i) 
+ (cdy+Cn) ((c d r-c„-c d x) v 02 + (c d x+c„) v 03 )) k) 
///(c d 2 rsn) 

(0 

trnmrz. z(D£&, r///j \$mi$(Dmniz£%mm£%:fim$k-T:te 

lifiiili^lfT^^. Z\o LT (u 0, v 0) > (u 1, v 1) , (u 
f5 2, v 2) , ( u 3, v 3) £ft^L, ( i , j ) . ( i + p , j ) , ( i , 

j+q) , (i+p, j+q) ^^m^t-r^^a-/%)iWi^mm^n 

*Ji, (— c, — c) , (r — c, — c) > (— c, s— c) , (r — 

c s-c) &{xm&£T%¥u-^)im%wm&fcM-tz>z\trf-?^ 

%>o Z\(D£%\Z, ±-em^fz^ O \Z p t q & 2 (D&TfcU^mi&fktiT 

w<DMm&ftt>tf.\,*&?\z-T2>z:£tfm&is^o z\nu, *M¥*Mtcj; 

25 EfiT5£ ffioT, i = j = c = 0 (B^^fc «if«p i: q 
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^C(9) , ^(io) (Dmmiz&i^xmw-mgi&'^-z < Tsfc^tcn, 

r///j ^^KitM^Sfeifi^M^c^^fejAtr ^ ch^M^ L-^o cicDt^ 

5 lEgfcK: 1 / 2 £ flP A <I © 3*1 «> LTH ±TizB^^c(l)~(4) 
c^<#A^n5. fcfcb, ^(5) (iS^r^^ft^) cd±1-&£J*$& 

ifi'p't&MTz ab . it(l)X «(2)c757j ffi £SA,tf£ £ b T t> ©i£#S 

W ±i&<DM<D£?\Z* p £ q (Dfcifi 2 OftT t> M$Cffl £ & £ «fc o \Z 

tna. ^ d - # t$« ic 4o # •§> -7 u - a m^mmfc (D£F&mmtz 

^mizm^itTZ Z. <ta*T#§. b^b, 3. £Tt> -5 1 OCDP^gl^§££ 

ts. mmn^itiz&rt&mmMte/i? llt p = 5 1 

2 , q = 5 1 2. k = 32, m = 1 6 , w d= 2 . w n= 1 (w = 0.5) 
15 Tfe5i^^A5(h. a + /3 + h k + 2 h w - h m=2U/j;§ t d 
(D^itt, u (x+w, y+w) 2 jg&T? 1 2 t* -y h^±£i&^<i;T 
5 ffiT ft, ^(8 (DilClS^MlCllffT^/r^C 3 3t'y hl^ 
KDl^y^^^MiCft-S^i^tftLTU?), m=l 6T&£i§£& 
u (x+w, y+w) Um^O^m^^? b)U ft IZ 1 6 

20 £8H*fcfit<!:fc5£:#, d n# 2 jt&T- 1 2 fcf -v h £A±iKMfcM *h ft £ 
v--XH+^C*0ll5 o b^b. ^©-^T'3 3t*7 HW±©S»[S: 

^ £/^:®£tl£ 0 £fc> -^WtC~yD-fe WEI 
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«fc5 7;i/rf'JXA££5. (i, -j), (i+p, j)> (i, j+q), 
(i+P, j+q) \Zi<LWt2>tt&&<Dm%'<# h)l&m^T (x + w, 
5 y+w) ic&eT5ia&a>lb^# MU£ff||t'<5iGK:, £T (i, y 
+ w) t. (i+p, y+w) (C#fi-T^iK^**(D»j#^^ 7k 

±<DMtmmiZtt&* ( i , j), (i+p, j), (i, j+q), 
(i+p, j+q) <DW)^^t? h)l(D7kW- • ki%Lfc1bCD%: 
10 ^tn^n (u 0, v 0) , (u 1, v 1) , (u 2, v 2) , (u 3, v 3) 
ft Z> (u 0, v 0, u 1, vl, u 2, v 2. u 3, v 3 teS2£) „ Z. 
(D£%, (i, y+w) t (i+p, y+w) lCfitf^j&£BBg U d 

(uL(y+w), vL(y+w)) t <uR(y+w), vR(y+w)) U 
15 T©«t-5t33t^-rs. 



Z\(Dt^. r////j tt®^<75|^|f fc<fcSSI®jeig^g|ST«^0^^»C C 
25 n£ifiBS©g&lc2i«>&tflifcl¥-e, SIWiF- <h Li coffin JiliHita <t 
(siw r//// j icte, ±T?EB9!L£: r///j «!:|H|^<7)ttl^^s^ 



udy+w) 

= (((wdj+w d q- Wd y-w n ) u 0 + (wdy+Wn-wj) u 2 ) z) ////( Wd qk) 
v L (y+w) 

= (((wdj+Wdq-way-Wn) v 0 + (wdy+Wn-wj) v 2 ) z) ////(w d qk) 
u R (y+w) 

= (((wdj+waq-Wdy-Wn) u, + (way+Wn-Wdj) u 3 ) z) ////(w d qk) 
v R (y+w) 

= (((wdj+Wjq-Wdy-w,,) Vl + (wdy+Wn-Wdj) v 3 ) z) ////(w d qk) 



•■• (1 1 ) 
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c ( i , y + w) « ( i , j ) £l ( i , j + q) £JgAy£:3§l± 
lzW&LT^Z>fz&. (uL(y+w), vL(y+w)) «, ( u 0, v 0) 
L (u 2, v 2) &m\<*ftlfc.fc<Dmj&fa'*Vft'Vig%\ZJ&lsb2>Z.Li!>i 
T#-?>o IWl^lC ( i + p, y +w) ( i + p, j ) £ ( i + p, 

£<Z>«fc , 3fc:LT3fc«>£4Kft^i©Ifr#^2? h;Ku L(y +w), v L(y 
+ w)) £: (u R(y+w), v R(y+w)) \Ztt LT 1 &7Ctf>i8!fiJg|*| • ^ 
&&?toZ.Zi\Z&X) . (x+w, y+w) tC#&-r^)®^«ii!j^^^ h 
10 ^©7k¥ • SitJ5£#£mf&L£:fc<£>T$>£ (u (x+w, y+w) , v 
(x+w, y+w) ) &3£j£>5. Z\(D^mt, J^TCOit (1 2) Icffio 

u(x+w,y+w) = (((w d i+w d p-w d x-w n ) u L (y+w) 

+ (w d x+w n -w d i) u R (y+w))m)// (w d pz) 
v(x+w,y+w) = (((w d i+w d p-w d x-w„) v L (y+w) " ' ^ 1 2 ) 

J 5 + (w d x+w n -w d i) v R (y+w)) m) // (w d pz) 

Z. ZX'%±.tW\W.\Z p £ 2 m£ 2®hmS, z £ 2 CD h z fft, 

wd^2©h (a, hm, h z, wd(i|T*«fiM||) ttntf, 

it(l 2 tCiStfS p • z • w d \Z &Z>V&W-\Z, a + h z+ h w- h m My 

20 h 7 b (7tfcL, hra<a + hz+hwOl^) Clit^^i 

L^t>. z = 16 (h z=4) £Lfc±-e, iTizfc^fcftli 
8*J&/\°^-^ p=512, q = 5 1 2 > k = 32, ra=16, wd = 
2, wn=l (w = 0.5) £{£fflL/t*B£, 7 h 2 n§ h* y hjSctt 1 0 
fcf\y h«fc&9, MIStfflViS 1x^X^7 tCi&M&t:^ b l& & * "jig f~ #p & 

25 z.ttfvSmt?£Z>o ft: 43, ±©#ITte» £TfSa,&cr>aJj#^ WHc^f 
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z.(Djj^7:te. mmo)m^^t7 v )v&$i&>z>mz.^ ( i i > i 2) 

y + w(C#&LTU£ ^-f >±© r M(DmmT^<X iztt LTf$ffl 

-rzftcD&nmomijttiz^&m&wj: < t±z> D 

±.t^M\ZX D (u (x+w, y+w) , v (x+w. y +w) ) <D 
15 l^i^flfdlCtt, J^TMStC^oT (u (x+w, y +w) , v 
(x + w, y +w) ) £!iiS(g|$ (u I ( x + w. y + w) , v I (x + w, 
y + w) ) t /hf&SR ( u F ( x + w . y + w ) , v F ( x + w , y + w ) ) 

ui(x+w,y+w) = ((Lm + u(x+w,y+w)) » h m ) - L .-.(13) 
20 vj(x+w,y+w) = ((Mm + v(x+w,y+w)) » h m ) - M 

1 u F (x+w,y+w) = u(x+w,y+w) - m(x+w,y+w) m 
v F (x+w,y+w) = v(x+w,y+w) - vj(x+w,y+w) m •••(14) 

fcfcls, u I (x+w, y+w) iv I (x+w« y+w) i&W$k~Tr $> <0 , 
mm<DW}g^2 h;KE>3g&6B£^LTV>£>. — Jj f u F (x+w, y + 
25 w) <hvF (x+w« y +w)«-?-n-€ f noi^±m*^©ffl$}tD|ggcT 
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nmm<Dfawjjj£.t lis i ^i^#^fflv^n^tj-&{c«, 2 
T^^Jifwct-pT^iz-A mf-mmm i*i © i® fit n & „ 

5 x' = x + w + u I (x+w, y+w) , y' = y + w + v I (x + w, 
y + w) £ LT, mMmmo) (x ' , y ' ) , (x * + 1 , y ' ) . (x ' , 

y'+D, (x'+i, y'+D iz&wirzwmom&m&^tn^ 

tlY a, Y b, Y c, Ydittlil "7 I/- A Pfl^ffiflilUfc td&t^T (x + 
w, y+w) IzHlWLT Z>MM<DWfg<$ Y Cy-i-^ _i-„^ m- 

,0 Y(x+w,y+w) = ((m-v F )((m-u F )Y a + u F Y b ) M rs 

+ v F ((m-u F ) Y c + u F Y d ) + (m 2 » 1 )) » (2h m ) ' k ° ; 

lc:J;oT5f<#) e>n§o fcTcb, u F, vFli^nf<luF(x+w, y + 
w), vF(x+w, y +w)(Dft%^-C$>Z> 0 

a£( 1 2)^^(1 S^tt^nfno + h z + h w- h m tf -/ h £ h m 
15 ¥y b<Dft~>7 h&¥ft>n2>o Z\<DZ£IZ, 3^(1 0 )CDn+JI<Z)^ \Z (a 
+ h z+h w — h m) +h m = a + h z+h w tf >y h <Z) ;> 7' h^rff^-tt" 
— §Ud u I ( x + w> y+w) t v I (x+w, y+w) £ 3}< 6£> -5 d <b 
Tt§u<!:?:t*r§. Z\(D£%, a + h z+h w & 8©gg[i<!:t5 

20 c>T&i9, 8 tf y h©U>?X^Sr 2 1® (±{4t:>7 hOl/y 

X ^ tTfi tf y h©l/yX^) T 1 6 fc: ' v hOl/yX^t Lift 

ffll^O. 8t'':.4©l/yX^^4|, X li 1 6 If y h <D V V 7s $ £ 2 
f@^tetfT3 2 tf y hCI/y^^tlTfffltS^t^tSJ;^!:^ 
-3X^511^^^; d£T0!l*J£ 1 6 tf >y NcD->7' hilCi^Tu 

25 I (x+w, y+w) tvl (x+w, y+w) (Di&ffHW £ tl§ (DTrfc 
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%>m<Dfe&3 2 tf y h<D V z?7s* MbT^t, -€-0>±& 1 6 H y h 
&ffliUfcl/yX^tbtfffltnH f©16lf'yhl/yX^l:u I 
(x+w, y+w) Xtev I (x+w, y+w) ©i^tttt^nTl^ 
d <h (c & & o 

5 fe^^A.. >>-7 h^nStfy ht&&8<Dm&ife£*?%>Z.t\Z. ^(10) 

© m a fctt t & < * m m m t z. n s -e $ ^ t # * e> ^ £ -> 7 h si % \z 

15 GD£ y7hi L/T^S1" § - £ pI Rii <h U 2> j£( 5 CD u (x+w, y+w) 

tcmfs^&tfiKctnt;*, &6^i;#>u o. u 1, u 2, u 3^4^lt 

t-SivC/ioTl^t^A^^o Cl<7)il£, 0»J*.fc£3;(l 2 , 1 3. 1 

25 # teases «fc 5 5. fflAtf. ±a>0ij ©ct -5 u I (x 

+ w, y+w) t v I ( x + w, y + w) 3< id •£> 7c #> cv + h z+ h w 
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x.3o a^lO«ttl/h$^i:ttth z=5, h w= 1 , a = 

1 l©tt(ih z=4, h w=l itnH ->7 h$tl5l:'7 ht^^ 

X t- >y Xit-r X£* # < LTL^b&t^^ icft let" S § „ 
\ZU. Iffb^itl/ (2k) J^TW«fe^MS:fco35M^*ns 
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j ) , ( i + P , J ) , ( i , j + q ) tC#ffi-r £ ( i , j > P > q 

n (u 0, v 0) , (u 1, v 1) , (u 2, v 2) <hf (u 0, v 0, 
u 1, v l, u 2, v 2 o Bi$g (x +w, y+w) © 

10 Wl^^i? h;KD7K¥ • MitJ&#£ m fgbfcfeO (u(x +w, y+w), 
v(x+w, y+w)) kmT©i£ (16) (t/c'l, 
x, y, u(x+w, y+w), v(x+w, y+w)telif!&* w(D^fttt± 

tmv) o 

u(x+w,y+w) = (((ui-u 0 ) (w d x+w n -w d i) q 

+ (u 2 -u 0 ) (way+Wp-Wdj) p + u 0 w d pq) m) 
' 5 //(wdPqk) ... (1 6) 

v(x+w,y+w) = (((v 1 -v 0 ){w d x+w n -w d i) q 

+ (v2-v 0 ) (wriy+Wn-w^) p + v 0 w d pq) m) 
//(w d pqk) 

^OJ©-&fep> q> k, m, wd^ j enfn2©ai> 0^, hkl, 
20 hm^, hwfUT&D (a, j3 , hL h m, hwttftTtt&li 

u(x+w,y+w) = (((u r u 0 ) (w d x+w n -w d i) 2 a "(* 

+ (ua-uoJCwdy+Wp-Wdj) + u 0 w d p) m)//(w d pk) 

v(x+w,y+w) = (((vKVoHwdX+Wn-Wdi) 2 a "P " ' ^ 1 7 ^ 

+ (v 2 -v 0 ) (Wdy+wn-wj) + v 0 w d p) m) // (w d pk) 

25 
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hk+hwt'7h©iy7M:J;C) (x+w, y+w) iZfe&T&mM 
(DW]^H7 h)V<Dm$kn*:MtibZ> Z. tj&^T^S. fifoT. a + h k+ h 
w #8 ©g&fgt&S X -5 tC-rnJi, ±£|W)ti<Z>IlEl3K:£ O^S^fr^ 

hifcte 0 + h k+ h w t: y h <fc & £ . 
10 IS 6 Bite, *^B^^ct§^®ft^^<bSM<Z)-||M^PJO^^^^-r<, 

mm%s 602 «A*jiift mmtL^-o tt5i7 u— AOMeiffe) 

6 0 1 U-A\*\ftmtWr>m^7s1 y =f- 6 1 9 cotti^ 

15 s<fe6 i 3 (-7 i/-Ar B ^sij®ft) toi^zm-WL, mmmm6 o 3£ 

a^-r^o cioigMiiifftte, D C TfUgg 6 0 4 TD C TMl:^i$ 

?5F^bSi*iT & 7 u - ahht^m £ & j«t 5 /t # icteffl <* n 5 . 

0 6te. i£*-^{bSg6 0 8 tmD C T^m^s 6 0 9 £ iH T & M IHfc 
W-%sG 1 1 Ci5^T7 U-AP^/? 6 

1 9(DtB77iii^6 i 3 mm) ^iPA^n, ^7 u-j+omnrnm 6 1 

25 2 (Sit fiJTH££n§ij?-7 U'-A£>&-SflHfe«h|S| ^iliiO d 
CO®ft«— I/ — A^^E U 6 HCIx.^, 1 7 U-AtDlltr^/cHj- 
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US ft 6 1 5£{ii7jUT^&o Z\(Dml7 U — ACDm^Mi^ tM7 \y 

-ACDAJiwrne o i /^Kj#*Ft«Mg[$6 i 6 tcA^7$n§ 0 

5 ^T^^TjZE^^o 

i^iJUHt* 6 1 7 te, r 0 J 1 8 L#HZ7U — 2*ffl/y U — 

15 i ^3Ht tts jj^ns. mmiu h . 2 6 1 n ft t: -v 1- 7s h u - a 

6 2 3 te£>m\:%56 2 2 TifftDC TfliSfc, ffifj^^ Ml/,' 7 U-A 

«-TSm^<bS7 0 0 <D«|^J«:^T. SILfcf'y b 7s h U~A 7 1 
20 7te, tt«I§&7 1 6T*S^Hfc:DCT&t5c7 Oh 0 2, 

7 l^-Al*j/7 V-1^WM3\7 z> ^ 7 0 3 tlM^n&o S^HfcDCT 

7 0 1 temm^it^ 7 0 4 £i£D C T2£&gg 7 0 5 £HTtf ^§"ft£ 
nfcl^^iffl<fe7 0 6 t?S5. d<7)t£^iIi{t^iM§§ 7 0 7 t7l/-An 

/7u—&pinmky}Q&z-?>'( ^714 ©m^snfe 715 £2jd3?2 

25 tls mmtmi%7 0 8 £ LTfttlZn&o 7 V-L,X$i/7 U-Afoft^ 
itV) i0mpi7^ V^-^7 ls-l±m/7 ls — &ft$m<kffllW\7 7 y 7 0 3 
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$j®ft7 i 2 a, ^«'jja«^^SB7 i u:*^TMsns. 

7 1/-A^ ; 6iJ 7 0 9 tZ^x. 6tlTU5i7 U — A(DiMnWf$l 7 1 0 IZ 
MLTs SfiLfcit^^ Ml/ 7 0 2 {d^-3Tfifi^^S!j$1±^MS^ 

5 fft>n§. — tj ^ u-Aftrf mt<Dm^. y u-Affl/yu-i^fow^ 

10 *£?£^8 0 2 T-fu^ 1/- A CO H-Sf lift 6 1 5 <irIP!:7 U - A CD J!!C BHt 6 0 
ft#tt«CDA^*-^ WZ.lS. ±gHu a, v a> u b, v b, u c, v c, 

u cl v d ©M) ^$ns. £*i<=><z>fis icings it $b 8 o 3 izmz 
it$iz6 2 o co— LTfejU^n-So >?u— ^)im^mm (D^mmm 8 

15 0 4te5£(3) Srffl^T^D-7\-;HA^ti{f ^ffi"jjii^^fi)cgp 8 0 8 T'M 
y * V y ^ > ^SB 8 0 5 iZi&t&ZtlZo z\z\-cte, ifu—n 

^^mmo^wmmtmy u - a (Dmmm ^ <Dr^-c-y a v y-? v j-y 
yiz^&m^mm. cm&m. fe£¥Mmi&&j&) wnt>n* yn-yycom 
^^y h;nt$g8 o 6 tmmv^mwms 1 7&mt>nz> 0 zom^ 
20 ^y b^mmtm^/^^ /•-ymmt^mitm>8 o 7 d&^T^fift;* 

l^fS6 2 0 tLTtil^$tl5. 
Hi 0@I1 H 7 UlCDi^tBijjijff 7 ! l 01J £7^0 

ch|W|i;#-£§-«[pJ i; fcco^rfg-To bu"7 U — ACDft-^Hft 7 1 0 (c^t U 
#1f$B 7 0 2 ^b^fiJ^l 0 0 2 (c4o^Ttftttl$n/i^P-/t;i/fij^M 

25 ia'7^-^ 8 0 3 ^^t, y*u-^)im^mm^mmik^j&m% o 

8 »-*3^T^P-A*;|/©i#^©^«!J®# 8 0 4^frfie$n-5o I® ft 8 
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H#iH<fe6 1 5 <hl^7 U — AcDJ^ilift 6 0 liKDHT, ^*P — AMUfc^ 

^fu—n)vm^wn\z ^z^Mmtik 9 o 3 t^D ^ ^T^^>^»c«fc^ 

^S"Jiij|ft9 0 6 cDP^T^n «/ ^ ^idfi^T^^^^jilJR-r^o ^n — A 
;Hb€*f«A*7 ^ — ^ 9 0 4 , ^n«v^^t(7)i#^^ 0 7, if 

n-AMl/ii^tSMVyp ^ i7~?v?-> ^(DiSiR'lif $g 9 0 9 te^fiffcSR 9 

15 i o -v&mitzn* i/j#it fg 6 2 o LTf±i^$n^„ 

t*y h u -A^^^k-rs^-^fbgiw, ^a'lifflfft^fiJc^ i i o 3(7) 

Mm 7 1 0 IZttL* fij^'lf $B 7 0 2 ^^^fijg|5 110 2 (~i5UTttm$ 
20 n/z^/D-AVHij^ffiMA 0 ^^-^ 9 o 4 &ffi<^T> ^n-A*JHb#fit 
ft ^fflm&Gf&ffiQ i l {3i5^Typ-/x;uSi]#tif«c7)^?Mijiliffe 9 0 3 

tf&j&zn&o zmttt^ALtcHfr^ v-um^mm. 7 1 ok** 

U ift#1Sffi 7 0 2 ^ bfflffi^n^yn 7^T^>^*W|#^^ h;u 
9 0 7 SfflUT^ □ y yJ-ytf^ffiUfc'&f&.U 1 1 0 lH&t,* 
25 T^P y ^T^^>^W^«iJJil0 9 O 6 ^fl^n?). il3RX-fy^l 
1 0 4&, ^P-Z^MH^j^MfftiC^^^iypft 9 0 3 ^D7?77f 
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tiS?B9 0 9 IZIO'^T, y ^ l:-*©^*S^t5. ZL (D 7* 

Sf§ 12 Bite, ±^©*^B^Jc«fcs^o-A*;ui&^«{R^iPJJiii«^^caB 

5 »«i^w#i^ts^"r. ^D-z^iifSiitA^^-^tLT, soft or 

MUCWrSlfcSR 1 2 0 4 ^ffl^tillM 1 2 0 5 (Ci5t>T^(9). 
(10) £^T<«,&c£>»j^7 h;U^tfl5$ns. -<7M«,£<£>ffij 
#^7 MKCll-rStiiMffi 1 2 0 6 Srffl^TSmt^aSB 1 2 0 7 T«, 5£ 

UTTSIiNBl 2 0 8 LTiUgJMgB 1 2 0 9 TtePi^r^cDSij^ 

^<7 Ml/^5£( 1 2)lc«fc Oft^^n^o — M12 11TI1 c 
OlirtOit^^ h;McP^T&'lf $B 1210i, ru7 l/-AOtI^ 

is h& 1202 ^m^x u- nmh^mmcD^mmm. 1 2 0 3^^. 
7 7 h 7 x 7 ni ms.mtmm tc & m ts^t^Tts. 

20 IE! 4 5 ft, f nf'nV7 h-7i71i^f^tgf 4 0 0 tV7 
h7x71l«^^kSe5 0 OOjf^if. 7 7 h0i7^ftgf4 
0 0 -Cte, Xiim\lk4 0 1 te, A*J7 Iz-A^^E 'J 4 0 2 Cf^bll, 
«Hffl7°D-fe7lt4 0 3 «A777 U-A/tU 4 0 2 £1t$B£^t*j^ 
Tl?^t:(DMl^l7^ 0 ?Rffl7°P-tl^-^4 0 3 £,MjjT£7c#)©7°D 7' 

25 ^ AteA- h'f'f X7^7 □ -v tT— x>f X£&<i: Id J^^^^W X 4 
0 8 ^bi^^nt7°D^7Affl^ : & l J 4 0 4(;f^.b*l^o £7c. 
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mffly°n-ty*? 4 o 3te, mmmx*:*) 405 ^^mvxnmt^mw 

774 0 6 Znfz'&lZft^ittf y h7h U-A4 0 7 <hLTtt5* 

it^mmMh^n. 7y-y7°i 3 0 2«Ni;o^u^ni. 0 

XX^-y 7°1 3 0 3, 7° 1 3 0 4 TrN^M^ 100 T^S^^tC 

AteI!7U-A (ffij#lif««ff t>-T, iT«7D7^/T7k-A^ 
I&ff'5 7*U'V^©#ftt57L'-i 1 ) NWl0 0t(55 

is :iitP7i/-A #9 9tenmkzritzmz i 7u-A/iUMf{t 
$ti§;t$i*iTi^o n <o m 3i & m « ft { l tt ft ^ n ^ \ t m 
m&mzn&mmizj: K>mt-?z>. z(dmxui o o t^om&mmL 

20 3 0 5TiT6n^ o N©e*«o xfo&m&iztey u-A^-r yoiratt 
$giLT' i' ^{hti/^yy 7 {ztatj^n. z\nfrt>nmkwim&fto 
y u-a« i 7 i/-A£fc& 0 cicnr raj^/N'-v 7 Tfctts^^n 
&J <htt, ffi7lA'777 (ff§4[*|c7)4 0 6) izw?i<bntimizffmk\d 
y S U-Ac^-^i LT^^k^S^b^gB(CtB^'$ns. N**0 

25 ^tt^lriii^tctt. 7 \s — A* 7*<D%timtii$Bi £LT' P' a*fctS*fA*.y 
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^EUfiM ($J*J:£\ 14 BKD^^E U 4 0 5 folZZLO)*^ U 
n§) © — g&£jfti*LTtr>5o 7T'y7'1 3 0 7 fll 5E3EflF-5f flS* <Z> 
"7 U — Ad* I 7 I/ — AT&Sfrgj^T&^iJJt^ftS. fit. 17 1/ — A 
Tii&l^'&KlteT.T^.y 7° 1 3 0 8 Tifi^ • »I#ffl^^3g^fT =btt 
:0Xf77'l 3 0 8 ^^M^M^i^D-^- h <7> 
0*1 £31 1 4 EHC^-To Si*. Xr^7°l 4 0 lT^U-A^t'JAiB 

pl % n tz m # © ^ t ^ d - a" ;u m # tg ^ a*fr t> n . ^p-A^at a° ^ 

iC(9), (io) tzd: ott*,&a>ib#^ h;u^tt^$n^o i^tx 

Sz:<h$:j8cJ*L, M^SHicD^ >f&7^£> l SrSlufcMT S <h ^ »c«, 
2 THtlf£n7tf^&<DK]#^ hi^ffl^T, 7.^7*1 4 0 4T'tt 
LT^(D<5f^;£CQiiJ#^7 hJP^Sffl LTXf7 7° 1 4 0 STfttlM 

>fc^*nsiii^^T©ift#^^ 1 2 )(;:<£ 0 ft^n, 

M 7 1/ - A (D tl ^ iii f t ^ ffl ^ T ^ p - a- ; 1/ ffij ^ M ^ ^ 111 ffe |g M ^ < 

n. 7l/-A^ : E'JFt:i^btll). Xf77'l 4 0 61:tt 
MCTMfilC 1 j&tflPA t>n> XT7 7°1 4 0 7 TteMCDii^lIHf^^'l' >$C 
L/ tttt it 7s 1 4 0 8 ^ # U < M Ij-n^X r^7°1 4 0 4l: 
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T77°i 4 0 8JMP$Tii ( ? v^ytfvmmmTten&o £-r 

tf£\,*TZ\<DW)&'<2 Y)Viz, 7l/-A^ ; E l JF ICS*. £>tl/iiIH#i£ffl^ 
TXr-;7 , l 4 0 9 T'te ^ D »/ ^7 >y ^ > ytc J; £ ^SJBIfe^^fiJc $ 

13 ^hms. x-r-^ 7'i 3 0 8 iz&tf&mM&ffli&znz 

fifth 7i"-A/ ; e | JAi:iJ, ^7 u-A^' I 7 i/-AT$.i)^^(;li 

AtimtMfr. my U— 2>m£iz\txiiw{& t"? mm 

d c t (Jif ft $ nfc 1 1: ai 7j / \' 7 -7 7 lemons., 2 bi:z 

20 i^T7f7 7'l 3 1 ITU S^i7 l/-A*« I 7 l/-AT*5^g 
^J&^lj^ft* I7l'-ATli!iUi^l:ttXf'y7'l 3 1 2T7 1/- 
A ^ t 'J B iCCDilift^Ja^^n, dCASSJ&rt*? l/-A/tUB ictMrt 

IT. 7sr^7°l 3 1 3 ©^a^fT t>tlZ>W.ffliZ7 l/-A^t'JB Kte 

m (mmmr-n^n^^(Dtmo -e&s. xtv7"i 3 1 3-m, ^ 
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m©^u-AT$>n«\ wmtmrntimT-rz. s^7i^-Atu& 

^m^iZit, Xf^7'l3 14TNl:i W$tl> S^fyT'l 3 
0 3 l:Sot^©7 U-AO^MI^MJS^ns. ^Tftf 
5 ^ l< fz 7 p - 9- * - h ¥ o - / \* ; U ft # it fit £ fir -o fz & m £r Ji£ $ ft 

ffi (fg8 l2JCD»i^M«5aM8 0 1 £tefflT5gglC*N£-r577fcfc) 
it5 feOT'feS^', ^ p - ^ li« i 7* d 7 ^ 7 7 > t* & »iJ 

t-tT^^fe 9 gj(DSA#M«MM^9 o i ^r^ffl-rs^Btc^-rs 

10 7o"&) tCHT^^P — h fet)T^<7)^Jg<£*PAS<75*Tf^^l?# 

—77, V?^!?^^! 5 0 0 m A7}£ft7cf3^tf y b 

xhU-A5 0ifl -lxtjA-777 5 o 2t:#^bnfcit:, tfLffl 
7°Pt7-9-5 0 3 \ZtfMK^tlZ> o •nmy'a-^y^j- 5 0 3 teA- H^V 
15 X^7^7P7 tf — 7^&<!:(:J;§#if/HX 5 0 8^61%^-t±i^ 
tlfz 7'D^7A^57'D^7Affl^ ; E l J 5 0 4 *3 cfc tXMUffl ^iU 

5 o 5 itmm L-anmtmm&ft o„ z\(Dmmm^nrzmmtmm^, 

— RtHtiy U-A^^E U 5 0 6 (C#;L b ft 7c f£iZ, ttS^EHt 5 0 7 £ L 
TttJ^J^ftSo 

20 % 15 k§ 5 m\z^vtzv y b*y x.Tmmtmw±-z'Mi / E-tz>m 

mtV7 b0^7<D7 U-^-r- h ^tkTo 15 0 1 TM#W62ft. 
SfXfy7 , l 5 0 2 TA7Jltffi^afeS^5^7&^J^^ft§ 0 :;TA 
77'lf fg^te^ft^X^<y -7°1 5 0 3 Tl#ftWJ!li^7t5. A^tf 
#B#& ST, Xry7"l 5 0 4T7I/-A^"f 7*WA 
25 73£ft&o -CD rA7J$ft^)J <hte» A*A'777 5 0 2I;|X. 

6ft7c1f m&Wt^&ZS Z. te*LT^5 0 7f77°l 5 0 5 TH |% 
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t, ' i ' -vittz^m&izfo. xf-^i so 
h&m i6 0^^t o 

5 7.^y7° 16 0 l Tffl^cDP&C^CDffj^^ h^^A^J^n 

So Xt7 7° 16 0 2Tit 31<7)®ife©pg<Z)/£0)i&£'^ hji^m^x 
S(9), (10) l: t t0M©iit'Cn«I$ft5 o i^T7 
■T- <V7° 16 0 3TH ^ScMlC 0 ^fa$n5. MttB«rt07'f >© 

m^^SfeT^^-f ^M'J'T&S £ i^I^t^o Xf7 7' 16 0 
2°V&rW-£ntzR&&<DW}&H7 h;U£flH*T. Xt'77 16 0 4TiS 

SC( 1 1 01M7< ><OiEtt^,&<Z>S<j-£^? hJUa<im£n5. 

LTd©<K^^*0)ib#^^ b;U£?£J?j LT7,f77" 16 0 5T«lgM 

>^Ji!c$n, 7l/-A/ : E l J G btlS. fc*5, d dTi^/i? 

Iz-A^t'JGttt, V7 h *7 x.Tmmt^O)*'*: U 5 0 5 <Df«CD — 
20 BI^Sc^LT^So 7f7 7" 16 0 6 TteM(7)fiaiC 1 ^JlPA bit, 

7"7°16 0 7 ■ettMOim©?^ >tl:^Ltj-tltfXT7yi6 0 8 
mL < ilj-nti*7sT7 7" 16 0 4 (I^itoTSo 7f 7 7'l6 0 8(Z)M 

& a* Pfl&sn 5 7k-A/t'JGi:(l ^n — A';u©j#*i« 

13 cfcS^SJii btlTl^, 7f7 7 s 16 0 8 t(l 7 U 7 ^ 
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I 7 Iz-ATSS^S^^J^SnS. fit, I71/-AT 
(C fi> Xf77"1 5 0 9T7l/-A^ ; EUDiE 2 ft 

Z-7^-7°l 5 1 0 <DMJI£ff 5 it BO K 7 l^ — A/^E U EtC*&^£ftT^ 
JO £BHft7&*. H3£iiHtchte3 0 Xt77°1 5 1 0T11 ;©71/-A^ ; E 
U E ^Irt ^ n 7C I® ft ^ttl ^7 7 U-A^^: U 5 0 6 izm^sft, -^-©^ 

TOI*^7b, Sai(iS^f7 7 , i 5 0 2 l;M§„ 
^4iti5Ht;^b^y7 h O x 7 Eiffel =g fit. V7h7i7 
15 ®M-^{fcSmtC*0J«T^L7c-7 U-A^Ji^ffljliftW^/53c77te^ll 
ff T 5 7 , o^7A5Hff$t5i, ^ n - a' jutd # «7 — bf > ^'^ 
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( i ) m&mvm&n^ikJsfe-cfc* y u-^m^m&n-Dti'&iz&tffi. 
5 (2) wm<Dmmz&jjm-c$>z> z. s 

'ft A^'^t/^c 

£ jtfitl £ L T 2 im fc <Z>M ^ =t £ » £ ^ ^ h I*] • ft if 7 ;i/ zf U X A 

15 



ftSe^^^^JSr^t". (a) «, A°V=! > 1 7 0 1 £ Hi & $F *t ft • U 

20 mkm<Dyyhyx.7&m.fr&tsznz£o. wf&nmt • mmtmm 

(CD-ROM, 7D7t:-TVX^- A-h'f/f^^ii:) 
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7 0 2 iZfcmLJtnmtify hXh U-A^i^lO, &5&W\Z&2>m 
WZftm^W 1 7 0 3 M^^c^tif^fUtit- 

^1704 izm^-r&m^&^T, mtki&w 1703 hx 

h U — A^M^fX^fcttTS 9 , T" U t't — ^ 1 7 0 4 |*HC fi-^fcgg 

(c)«> iS#)l'tf(.mm<D : rl'¥&mffil 7 0 5 H^BJCQm^fc^ 
B£ffl#-&/i,£:«'&£^t". (d) ^r-:/;i/^l/t:ffl<£>^r — 

7 0 8 xtemm/m±fcmm<DT >^-trizmm-£ntz-ty hhv 
-f-RvZTs 1 7 0 9 mzmmt'gtw&mmi, . z.n^^-u^^-^ 1 7 

JO 1 OTS^-rs^^fc^-r. d©<!:£\ (b) CO 1 7 0 4 ilWJtitC, iz 

(e) te, f'f S^JHSftfSS* 1 7 0 6 t3^:fg0J!<Z)rf ^{fcgg, ®.mt 

(f ) it. mmm.mmm(Dts 1 7 0 7 co^iznmt^m^m^ 

tsm^^^-f. * * "7 1 7 0 7 tePjUtm -^-&iTx 0&tra>^T& «9 . 

z\ti^mm(Dn^itmm 1 7 1 1 KSia^&tm^Tfcck^. ^©hkc^ 
r-s^itccto. t*osi£ftffl Lfe^^<hjt<SLx, mw&tsmt 

t5 d t^nJfgil^S. 
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m i <D7 u — ^m^tm 2 07 u — &mfcfr'o& 1 <D7 u — aw 
5 momm a , j ) . ( 1 + p , j ) > ( 1 . j + q ) > ( 1 + p , 

j+q) \Z (i, j> P, q*«$0 4^<DiXm&<Dm£'<P 

10 Hi S <£>-*+> 7° U >^fEPI&7K¥. l <h LT, it>7 c U 

±.lZfe1±lsTl^Z>M{Mi%:l$M£- LT (fcfd'L, w = wn/wd, ^Own 

15 1*1 • ^Jf&fT? CI <h iCcfc oti^ ( x + w . y+w) tC&STSiH^ 

±.Um 2 7°7^\ Jl^ (i. j ) £ ( i , j+q) 

ft^^cDlfc^^ hjK:WbTi)grt • ftlf £fT"5 - £ Kick 0 . 

(i, y+w) (diet" &,&cDfjj^^ h ;kz)7K¥ • sifiEfc#£-£-n 

h zte£Tte&^g&> $ b IZSE^ ( i + P , j ) ch ( i + p , 

j+q) {zitmr^Rm^cDm^^^ wu^lt 

• fl>$£ff 5 d ^ICJ; 0 . ( i + p , y+w) ic&gt" 5 
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^omz. mm ( i , y+w) £ ( i + p, y+w) K&a-rs-t 
iB2i@<7)ift#^^ v)v\zM\^'xmmn • ft-w&n-o z. tiz^ <o , mm 

(x+w, y+w) JzteBt" <5®PH<£>1>j#^ h)l(D?K¥ - mW.$Lft 
h mteflTrte&t^gfc) 3Ka6£H4 7f y 7°&&h~DZ. t t 

2. it i <D7 u-AmiMttmfflMizmfc&M 2<d? u-2±mmfr e> 

10 ^l®7l/-Al<li^2©7U-AIi^6Il©7l/-Alft 
<£>JM ( i , j ) , ( i + P , j ) . ( i , j + q ) * ( i + p , j 

+ q) IZ (i, j> p. q iZM%L) ^^O4O»Ri*0i§^^ h 

15 S H 1 X t- y 7° t s 

wm(D'V->7' 1 ) >?fflM&7k¥-, ii^f^Cl iLT^ 1+>:/'J 

(Z>± £#&LTl^ LT w = wn/wd. 

wnatTH/i^lS, ^Owdii2»hw|, ^oh*ttit*tt/j;^l 
20 I&> iOwn<wd) . 4 <@0^^^tC*3^sa^^^ h JMCfcf L, & 
1 #1*] • *W£fr -5 £ ch tCct o T/Slg (x+w, y+w) (C&fi-TS 

±BHH 2 7,9- y Zftf. mm (i, j ) t ( i + p , j) i:tlt§ 

ixm&om^^? hJH:MtTiff^ • ftrnzft-o z.t\z& to , mm 
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(x+w, j) iz&m-?z>&<DW}%s<9 h;ucD7K 5 F • gffij&^&^n 

hzteATte&^SI&) Jfctf), £ (i, j+q) £ (i+p, 

j+q) Cji«-r^)^^^Offij#^^ hJH:MLTif • *14¥£fT 
5 5 ^ £ (Ccfc 0 , J^lf (x +w, j + q) IztiLWTZ&VWi&lZ b)l 

-^O^tC, ffiH (x+w, j) t. (x+w, j+p) tCteBT£± 
IB 2\m(DW)^^^ H JH3**LTigi^l*l • nW&ft? Z. h\Z +, <0 , J^lg 
fO (x+w, y+w) {cfiS-T?)®^Wffij^^^ h;K757K¥ • SiSjS^ 
^ftlfm/nKOlll^i^iiilT (Tcfcu. mte2CDhmfl, 

3 . ±IEJ^fil ( i , j ) , (i+P. j), ( i , j + Q ) . ( i 
15 +P, j+q) \ZtiLW?2>tt&&V>W}%'*9 H ;KD7jc5p . gj£t£#£ 
k fg L £ fc E> "?? & 5 (uO, vO) , (ul. vl) . (u2, v 2) , (u 
3, v 3) &m^TM& (x+w, y+w) {<lW ~? & ffl M <D W) # ^ ^ 

b (i, y+w) (C'fiS-r^^cDfij^^^ h 

jUOCtK^p • it^$-?-n-?nz ^Ltti^T^?) (uL(y+vv), v 
20 L(y+w)) 

u L ( y + w) = ( ( ( q • w d — y • w cl — w n) u 0 + (y • wd+wn) 

u 2) z ) //// ( q • k ■ wd) , 

vL(y+w) = ( ( (q • wd-y • w d — w n) v0+ (y - wd + wn) 

v2) z ) //// (q • k • wd) 
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STtm-rscttcfco (fztcL. r////j izmi%<Dmmiz£ %>mm-ife 

~g.\Z&m (i+P, y+w) IZitLMTZ &<DW}^s<2 V)V(D7k¥- - 
5 m&tfLtt&tn^ti z fel-fzbWfoZ (uR (y + w) , vR(y+w)) 

uR(y + w) = ( ( (q • wd-y • wd — wn) ul+ (y -wd + wn) 
u 3) z ) //// ( q • k • wd) v 

v R ( y + w) = ( ( (q • wd - y - wd — wn) vl+ (y - wd + wn) 
10 v 3) z ) //// ( q • k • wd) , 

£tf-3?-f3 :tcj; ywt&rzmiz, mm (x+w, y+w) tcftg-r 

(u(x+w, y+w), v ( x + w , y+w)) 3r 
u(x+w, y+w) = ( ( (p - wd— x - wd — wn) u L ( y + w) + 
15 (x - wd + wn) uR(y+w)) m) // (p • z - wd) 

v ( x + w, y + w) = ( ( ( p • w d — x • w d — w n) v L ( y + w) + 
( x • wd + wn) v R (y + w) ) m) // ( p • z • wd) 

&mw-?%> z\ t izx-d t (fztzv. r//j itm^<Df^M\z^^>mwn 
■ 3kw&&^i±te\,>i&&izz\n&fom(Dm&izft6b&tsmw.~es 

4 . mm (i, j ) , (i+p, j ) , (i, j + q ) , (i+p, 
j + q ) \Z$LiB:T%>ft%.&<DW}g'<tr h )l (D 7k ¥■ • SjtJ5£#& k ft L 
fch(DT&Z> (u0, vO) , (ul, vl) , (u2, v 2) . ( u 3, v 





WO 98/56185 



PCT/JP98/02435 



39 



3) zmi^xmrn (x + w, y+w) iz&wt z> mm (DW]^^ z v>i& 
M&z>t%\z, mm (x+w, j) izitwTz tiomg^z mk^k 
¥ • mmf&ft&^n^n z mvfc t>cQ-e&3 (uiix+wi, vt(x + 

w)) ^, 

5 u T ( x + w) = ( ( (p • wd— x • wd-wn) u0+ (x -wd + wn) 
ul) z ) //// ( p • k • wd) , 

v T (x + w) = ( ( (p • wd— x • wd — wn) v0+ (x* wd + wn) 
v 1) z ) //// ( p • k • wd) , 

%ifWTZ>Z\ Hz£0 (tzfcV, r////j «il^<Dl^W lz£ 2>mM$£ 

io mfimwtx-ute^m&izz\n&m%(DmmizA&&tsmm-c\ mw^ 

$ iblzmm (x +w, j + p) h ;uo7K¥ • 

SiS^c^Sr^-n-^n z {gLfcfc<Z)T&5 (uB(y+\v), vB(y+w)) 

15 u B ( x + w) = ( ( ( p • wd — x • w d — wn) u 2 + ( x • wd + wn) 
u 3) z ) //// ( p • k • wd) , 

v B ( x + w) = ( ( ( p • wd— x • wd — wn) v 1 + ( x • wd + wn) 
v3) z ) //// (p • k • wd) , 

£fH£-f5 Z. £lz£ 0 jRtbfcyklZ, mm (x+w, y+w) Izligf 

20 z>mm<DW}gs<5> h)v<D7^ ■ ^mi&ft&'tn^nmfeLtihox-fc 

-5 ( u ( x + w , y + w ) , v ( x + w , y + w ) ) & 
u ( x + w , y+w)= ( ( (q • wd-y • wd-wo) u T ( x + w ) + 
(y - wd + wn) uB(x+w)) m) // ( q • z • wd) , 
v ( x + w, y + w) = ( ( ( q ■ wd — y • wd — wn) v T ( x + w) + 
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(y • wd + wn) vB(x+w)) m) // ( q • z • wd) , 

&s+w?z> z t (TctcL, r//j izmisoffimz&zmwm 

t (D&mmmtm^w tmm) >&®&z t&wmtrz>m$im2 
5. p (omnrntf 2 <d am (atiiTij^^it) 

mt-tz mmM 2 x « 4 td tsm © 7 v - a <^ ^c^&o 

i^mm r-&z> z. tzmmtT&mmn 1 ictB«©-7 u-af^zpij® 

8 . piq ©#fe*f fis^-^-n-^n 2 <d a m t. 0 m ( a . 0 

^ m^c) t & & c <h £ d: -r 5 w * 2 tEtt co -7 v — a m^mm 

9. a + h 8 £>IEtf>^i&fgT& 0 , j&>^> wrt* 0 Trtb Z> Z. t S^ttS: 
^T^Il5j<ii 5 tzS2*c<£7 U-AI£]^$"Jiii{tc7)^j&^& 0 

10. /3 + h z# 8 <DJE(Dm$ki%-C$> V , ^Ow^0T*5:iSH 

20 11- a + h z+ h 8 <DJE(D&%.igT' 0 , *Ovv>0T*fe§' 

£ tn §i>f<ii s mm<D y u-a r^mmm <d j«& 0 

12. £ + h z+ hwrt* 8 ©lEE>M&fg-e& 9 . iow>0T$5: 
13'. m%L<DmfcZ> a (DmiZttfo L. s + hz^l 6^Tt)5:5«J:5 
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14. &&tf>&ft5 3 ©telckjfoU |3 + hz^l 6KTt&S«k^ 
h z©I£ j3 KljfcDT&'ftSii-S d £ £ <h ~t 3 W^Ig 1 0 

15. li^tOS^S a <D$i\zttJfc l> , a + hz+hw^'i 6RTt 

16. £!&<Z>g&5 /3 £>fiItc:2t/fcL, /3 + hz+ hwfr 1 6 J£AT£fc 

mi 2 \zmm(Dy \y-h,m^mmm.(o^^m 0 

17. z ^m~?foZ> d ch ^W^£~t 1 fcU L 1 6 {zfBi^cD 
■7 1^ - A (Sl^iliJ BO 

18. k ^ z t?J65: <h £*l#f8<i:T 1 L 1 6 (ZfBtic© 

1 9. p i: q (Dmnm.-h^n^nm\{^(D7^w- £mm.(Dmm^£mt^ 

Z> Z. £&&&£? Zlfc&m 1 &V> L 1 6 (CM©? U - A PhWIJ] SHf 

2 0. r &]IHt<£7k¥^facDiIj5i§^, s £ Si Sit-in] ©iliSSlgc 
20 iLT (fcfcL, r <h s «jEc£^f&) , p tf>*62*<I £ 1 / 2 fg L fcl 

ter«fcO/h£<, ^Op^lfi^lttrR±-e. fro q £>*£*HI& 1 / 
2 {gLfcffitt s J: 0 /Jn<* < , fro q <7}£&*Hite s ttit^Sui^t 

21. r &mi%<D7k^jjft](Dmm$k. s &mi&e>WiMJjfa<Dmm$$L£ 
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L (tztzL. risfliEOlt) T, p (Dfflitt m\* r J^TT^ 0 , 

5 22. mmoyk^jjtfntmmjj&i&mmgtfr^n^n r <t s t& o 

(fcfc'b, r <h s teIE<7)M) , tf>^iIi&(DiIi^#7k¥fi*&J&* 0 J!U_h 
r Stt&SWO JE*± s *^<Z>$BHfC#i£ bt^5 £ ^ (C, 

Jll^ ( - c , - c ) , ( r — c , - c ) , ( - c , s - c ) , (r 
-c, s-c) {C&Sf Sffl<feOPPI<7)^±tz#fiEL (fcfc'l, c = cn 
JO /cd> c nfct^T?te:&HBf£, c dte IE c n< c d) , 

nteIE<75gE&) £ n fig L- (D T $> & (uOO, v 00) , (uOl, vOl) . 
(u02, v02) > (u03, v03) (tztzL, u 00, vOO, uOK v 
OK u02, v02, u03, v 03teKI&) £ffll>T, 
15 u ' (x, y)= ( ( (s • cd-cn-y • cd) ( (r • cd-cn- 
x • c d) u00+ (x • cd+cn) uOl) + (y • cd+cn) ( (r • 
cd-cn-x • cd) u02 + (x • cd+cn) u 03) ) k) /// (r • 
s • n • c d) , 

v ' (x, y ) = ( ( (s • cd-cn-y • cd) ( (r • c d — c n — 
20 x • c d) v00+ (x • cd+cn) vOl) + (y • cd+cn) ( (r • 
c d - c n - x • c d) v02+ (x • cd+cn) v 03) ) k ) /// ( r • 
s ■ n ■ cd • cd) , 
u 0= u ' ( i , j ) , 
v0= v ' ( i , j ) , 
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u 1 = u ' ( i + p , j), 

v I = v ' ( i + p , j ) , 

u 2= u ' ( i , j + q ) , 

v2=v' (i, j + q ) , 

5 u3=u' (i+P, j+q), 

v 3 = v ' (i+P, j+q), 

(uO, vO) , (ul, vl) , (u2, v2) > (u3, 
v3) & r///j lZmft<Dfan\z£2>l$imi&%;tf&&.-ClZte 
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